ABSTRACT/The National Wildlife Refuge System is perhaps the most important system of federal lands for protecting wildlife in the United States. Only at refuges has wildlife conservation been legislated to have higher priority than either recreational or commercial activities. Presently, private ranchers and farmers graze cattle on 981,954 ha and harvest hay on 12,021 ha at 123 National Wildlife Refuges. US Fish and Wildlife Service policy is to permit these uses primarily when needed to benefit refuge wildlife. To evaluate the success of this policy, I surveyed grassland management practices at the 123 refuges. The survey results indicate that in fiscal year 1980 there were 374,849 animal unit months (AUMs) of cattle grazing, or 41% more than was reported by the Fish and Wildlife Service. According to managers' opinions, 86 species of wildlife are positively affected and 82 are negatively affected by refuge cattle grazing or haying. However, quantitative field studies of the effect of cattle grazing and haying on wildlife coupled with the survey data on how refuge programs are implemented suggest that these activities are impeding the goal of wildlife conservation. Particular management problems uncovered by the survey include overgrazing of riparian habitats, wildlife mortality due to collisions with cattle fences, and mowing of migratory bird habitat during the breeding season. Managers reported that they spend $919,740 administering cattle grazing and haying; thus refuge grazing and haying programs are also expensive. At any single refuge these uses occupy up to 50% of refuge funds and 55% of staff time. In light of these results, prescribed burning may be a better wildlife management option than is either cattle grazing or haying.
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National Wildlife Refuges (NWRs), administered by the US Fish and Wildlife Service, are the only federal lands in the United States where wildlife conservation has higher priority than either recreational or commercial activities. The major statute regulating their use is the National Wildlife Refuge System Administration Act (1966, as amended 16 USC 668). Pursuant to this act, no commercial or recreational uses of refuges may be permitted unless the Secretary of the Interior has determined that they are compatible with the primary purposes for which refuges are established. By federal law [50 CFR 25.1 l(b)], all NWRs are "maintained for the primary purpose of developing a national program of wildlife and ecological conservation and rehabilitation."
Although wildlife conservation has legal priority at NWRs, the public enjoys access to refuges for various recreational opportunities including hunting, waterskiing, and off-road vehicle use (Table 1) . Paid permits give private individuals and companies access to refuge land for such commercial purposes as: lumbering, mining, trapping, oil and gas development, crop production, and cattle grazing (Table 1) .
This review focuses on two commercial uses of refuges: cattle grazing and haying. According to Fish KEY WORDS: Refuges; Wildlife conservation; Rangeland, federal;
Livestock; Grazing; Haying and Wildlife Service (FWS) policy (FWS 1982) , cattle grazing and haying are employed primarily as "wildlife management tools." Annually, the FWS reports the extent of cattle grazing and haying at particular refuges (for example, FWS 1980a), but does not assess the compatibility of these activities with wildlife conservation. Several recent reports underscore the importance of ecological assessments of these activities. Smith (1977) and Platts (1978) concluded that livestock grazing is the single most important factor limiting wildlife production in the West. Two reviews of the management of the NWR system reported that grazing and haying can be abusive and called for a reevaluation of these activities (Braun and others 1978, NWR Task Force 1979) . In response to a court order in Natural Resources Defense Council, Inc., et al. v. Morton et al., three refuges prepared environmental impact statements (EISs) indicating that refuge cattle grazing severely harms wildlife, and recommending either elimination of cattle or drastic reductions in stocking (FWS 1980c (FWS , 1981 (FWS , and 1984 . Despite these reports that grazing and haying may be harmful to wildlife, FWS Director Robert A. Jantzen has announced plans for increased grazing of refuges (Jantzen 1983). I report here the results of a refuge grassland management survey that was designed to determine whether refuge cattle-grazing and haying programs are compatible with wildlife conservation. 
Methods
A comprehensive questionnaire covering every major aspect of refuge grassland management, but emphasizing grazing and haying, was sent to each of the 123 refuges allowing these activities (Strassmann 1983) . Before distribution, the questionnaire was reviewed by both Washington and field staff of the Department of the Interior. It was also reviewed by national conservation organizations, including Defenders of Wildlife, the organization that funded and sponsored the questionnaire. The Washington office of the FWS directed the FWS field personnel to respond and to send completed questionnaires to Defenders of Wildlife and to the FWS Washington office. The ques- tionnaires may be examined at these locations, and individual responses may be found at each of the 123 refuges. Over 90% of the questionnaires were returned. I obtained the most important information from the remaining refuges through further correspondence and phone calls. ,
In 1980 I also made on-site inspections of cattlegrazing and haying programs at the following refuges: Clear Lake NWR, California; Delevan NWR, California; Kern NWR, California; Lower Klamath NWR, California; Modoc NWR, California; Valentine NWR, Nebraska; Sheldon NWR, Nevada; Hart Mt. NWR, Oregon; Malheur NWR, Oregon; Upper Klamath NWR, Oregon; Aransas NWR, Texas; Brazoria NWR, Texas; and San Bernard NWR, Texas.
Results and Discussion

Total Grazing and Haying
Livestock grazing is measured by the animal unit month (AUM), which is the amount of forage needed to maintain a 450-kg cow for 30 days. The survey shows that in fiscal year 1980 there were 374,849 AUMs of cattle grazing on 981,954 ha at 104 National Wildlife Refuges (Table 2) . Most of these refuges are west of the Mississippi River, but a few are in the Southeast and the Northeast (Figure 1 ). According to the FWS (FWS 1980a) , there were only 266,590 AUMs of grazing on 663,603 ha. The large discrepancy is due to omissions of entire refuges in the FWS inventory. Throughout the NWR system, 40,717 metric tons of hay were harvested on 12,021 ha at 63 refuges (Figure 1 ).
